
CECW-EG/
CECW-EH/
CEMP-EC

Engineer 
Regulation
1110-1-261

Department of the Army
U.S. Army Corps of Engineers

Washington, DC 20314-1000

ER 1110-1-261

31 March 1998

Engineering and Design

QUALITY ASSURANCE OF LABORATORY
TESTING PROCEDURES

Distribution Restriction Statement
Approved for public release; distribution is 

unlimited.



&(&:�(* '(3$570(17�2)�7+(�$50< (5�����������

&(&:�(+ 8�6��$UP\�&RUSV�RI�(QJLQHHUV

&(03�(& :DVKLQJWRQ��'&������������

5HJXODWLRQ
1R������������ ���0DUFK�����

(QJLQHHULQJ�DQG�'HVLJQ

48$/,7<�$6685$1&(�2)�/$%25$725<�7(67,1*�352&('85(6

����3XUSRVH

7KLV�UHJXODWLRQ�SUHVFULEHV�UHVSRQVLELOLWLHV�DQG�SURFH�

GXUHV�IRU�PDWHULDOV�DQG�ZDWHU�TXDOLW\�WHVWLQJ�SHUIRUPHG

E\�DQG�IRU�8�6��$UP\�&RUSV�RI�(QJLQHHUV�GLVWULFW

RIILFHV���*XLGDQFH�RQ�VLPLODU�UHVSRQVLELOLWLHV�DQG

SURFHGXUHV�IRU�+D]DUGRXV��7R[LF��5DGLRDFWLYH�:DVWH

�+75:��PDWHULDOV�LV�SURYLGHG�LQ�(QJLQHHU�5HJXODWLRQ

�(5�������������

����$SSOLFDELOLW\

7KLV�UHJXODWLRQ�LV�DSSOLFDEOH�WR�DOO�86$&(�&RPPDQGV

KDYLQJ�UHVSRQVLELOLWLHV�IRU�WKH�SODQQLQJ��GHVLJQ��FRQ�

VWUXFWLRQ��DQG�RSHUDWLRQ�RI�&LYLO�:RUNV��0LOLWDU\��DQG

6XSSRUW�IRU�2WKHUV�SURJUDPV�

����5HIHUHQFHV

5HIHUHQFHV�DUH�OLVWHG�LQ�$SSHQGL[�$�

����'LVWULEXWLRQ�6WDWHPHQW

$SSURYHG�IRU�SXEOLF�UHOHDVH��GLVWULEXWLRQ�LV�XQOLPLWHG�

����3ROLF\

D���,QVSHFWLRQ�UHVSRQVLELOLWLHV���7KH�'LVWULFW�&RP�
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FRQWUDFWHG�FRPPHUFLDO�ODERUDWRULHV�SHUIRUPLQJ�PDWH�

ULDOV�WHVWLQJ�DQG�FKHPLFDO�WHVWLQJ�RI�ZDWHU�DQG�VHGL�
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DVVLJQV�WKH�LQVSHFWLRQ�DQG�YDOLGDWLRQ�RI�ODERUDWRULHV

SHUIRUPLQJ�PDWHULDOV�WHVWLQJ��VRLO��URFN��FRQFUHWH�

DVSKDOW��DQG�RWKHU�FRQVWUXFWLRQ�PDWHULDOV��IRU�WKH�GLV�

WULFWV�WR�WKH�0DWHULDOV�7HVWLQJ�&HQWHU��07&��

8�6��$UP\�(QJLQHHU�:DWHUZD\V�([SHULPHQW�6WDWLRQ

�:(6����(DFK�GLVWULFW�LV�UHTXLUHG�WR�KDYH�LWV�SURMHFW

ODERUDWRULHV�DQG�DQ\�RWKHU�ODERUDWRULHV�XWLOL]HG�E\�WKH

GLVWULFW��$UFKLWHFW�(QJLQHHU��$�(���RU�FRQVWUXFWLRQ

FRQWUDFWRU��LQVSHFWHG�E\�WKH�07&���7KH�GLVWULFW�VKRXOG

HVWDEOLVK�D�TXDOLW\�DVVXUDQFH�SURJUDP�WR�YHULI\�WKH

DFFXUDF\�RI�FRQWUDFWHG�ODERUDWRU\�WHVW�UHVXOWV���$VVLV�
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VHGLPHQW�WHVWLQJ�ZLOO�UHTXLUH�DSSURYDO�IURP�86$&(��

&KHPLVWU\�DQG�0DWHULDOV�4XDOLW\�$VVXUDQFH�/DERUD�

WRU\��&04$/��ZLOO�GHYHORS�WKH�DSSURYDO�SURFHVV�IRU

HDFK�GLVWULFW��GHSHQGLQJ�XSRQ�WKH�SURMHFW�DQG�UHJXOD�

WRU\�UHTXLUHPHQWV�

E���,QVSHFWLRQ�VFKHGXOH�

�����)RU�DOO�FRQWUDFWHG�ODERUDWRULHV�DQG�SURMHFW

PDWHULDOV�4XDOLW\�$VVXUDQFH��4$��ODERUDWRULHV�WHVWLQJ

FRQFUHWH��ELWXPLQRXV�PDWHULDOV��VRLOV��URFN��DQG�RWKHU

PDWHULDOV�VDPSOHV��DQ�LQLWLDO�LQVSHFWLRQ�DQG�YDOLGDWLRQ

VKDOO�EH�SHUIRUPHG�SULRU�WR�SHUIRUPDQFH�RI�WHVWLQJ�DQG

DW�OHDVW�HYHU\���\HDUV�WKHUHDIWHU��
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0DQXDO��(0��������������RU�WHVWV�UHTXLUHG�E\�SURMHFW
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UHTXLUHG�FRQGLWLRQV�

F���,QVSHFWLRQ�UHSRUW���$IWHU�LQVSHFWLRQ�DQG��RU

DSSURYDO�RI�DQ\�ODERUDWRU\��WKH�07&�DQG�&04$/�ZLOO

UHSRUW�WKHLU�ILQGLQJV�WR�WKH�GLVWULFW�UHTXHVWLQJ�WKH

LQVSHFWLRQ��DQG�PDLQWDLQ�FRSLHV�RI�WKH�LQVSHFWLRQ

UHSRUW�IRU���\HDUV�DIWHU�WKH�LQVSHFWLRQ�RU�DV�RWKHUZLVH

GHHPHG�QHFHVVDU\�

����6WDQGDUGV�RI�$FFHSWDELOLW\

D���&RQFUHWH��VWHHO��DQG�ELWXPLQRXV�PDWHULDOV��

/DERUDWRULHV�IRU�WHVWLQJ�FRQFUHWH��VWHHO��DQG�ELWXPLQ�

RXV�PDWHULDOV�VKDOO�EH�LQVSHFWHG�IRU�FRPSOLDQFH�ZLWK

$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��$670�

(������RU�SURMHFW�VSHFLILFDWLRQV��DV�DSSOLFDEOH�

UHTXLUHPHQWV�

F���:DWHU��VHGLPHQW��DQG�RWKHU�VDPSOHV���/DERUD�

WRULHV�HQJDJHG�LQ�DQDO\VLV�RI�ZDWHU��VHGLPHQW��DQG

RWKHU�VDPSOHV�IRU�FKHPLFDO�DQDO\VLV�VKDOO�EH�LQVSHFWHG

WR�DVVXUH�WKDW�WKH\�KDYH�WKH�FDSDELOLW\�WR�SHUIRUP

DQDO\VHV�DQG�TXDOLW\�FRQWURO�SURFHGXUHV�GHVFULEHG�LQ

UHIHUHQFHV�LQ�$SSHQGL[�$�DV�DSSURSULDWH���7KH�XVH�RI

DQDO\WLFDO�PHWKRGV�IRU�SURFHGXUHV�QRW�DGGUHVVHG�LQ

WKHVH�UHIHUHQFHV�ZLOO�EH�HYDOXDWHG�E\�WKH�&04$/�IRU

FRQIRUPDQFH�ZLWK�SURMHFW�RU�SURJUDP�UHTXLUHPHQWV�

G���2WKHU�PDWHULDOV���/DERUDWRULHV�WHVWLQJ�RWKHU

PDWHULDOV�VKDOO�EH�LQVSHFWHG�IRU�FDSDELOLWLHV�WR�SHUIRUP

WHVWV�UHTXLUHG�E\�SURMHFW�UHTXLUHPHQWV�
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*XLGHOLQHV�(VWDEOLVKLQJ�7HVW�3URFHGXUHV�IRU�WKH�$QDO\VLV�RI

3ROOXWDQWV�
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&KHPLFDO�'DWD�4XDOLW\�0DQDJHPHQW�IRU�+D]DUGRXV��7R[LF�

5DGLRDFWLYH�:DVWH�5HPHGLDO�$FWLYLWLHV
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/DERUDWRU\�,QYHVWLJDWLRQV�DQG�7HVWLQJ
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/DERUDWRU\�6RLOV�7HVWLQJ

$PHULFDQ�3XEOLF�+HDOWK�$VVRFLDWLRQ

$PHULFDQ�3XEOLF�+HDOWK�$VVRFLDWLRQ���¦6WDQGDUG�0HWKRGV

IRU�WKH�([DPLQDWLRQ�RI�:DWHU�DQG�:DVWHZDWHU�§�FXUUHQW

HGLWLRQ��$PHULFDQ�3XEOLF�+HDOWK�$VVRFLDWLRQ��$PHULFDQ

:DWHU�:RUNV�$VVRFLDWLRQ��DQG�:DWHU�3ROOXWLRQ�&RQWURO

)HGHUDWLRQ��$PHULFDQ�3XEOLF�+HDOWK�$VVRFLDWLRQ�

:DVKLQJWRQ��'&�

$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV

$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV���¦$JHQFLHV

(QJDJHG�LQ�WKH�7HVWLQJ�DQG�RU�,QVSHFWLRQ�RI�0DWHULDOV�8VHG

LQ�&RQVWUXFWLRQ�§�$670�(������:HVW�&RQVKRKRFNHQ��3$�

$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV

$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV���¦0LQLPXP

5HTXLUHPHQWV�IRU�$JHQFLHV�(QJDJHG�LQ�WKH�7HVWLQJ�DQG�RU

,QVSHFWLRQ�RI�6RLO�DQG�5RFN�DV�8VHG�LQ�(QJLQHHULQJ�'HVLJQ

DQG�&RQVWUXFWLRQ�§�$670�'�������:HVW�&RQVKRKRFNHQ�
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%DUQHWW�DQG�0DOORU\�����

%DUQHWW��3��5���DQG�0DOORU\��(��&���-U����������¦'HWHUPLQD�

WLRQ�RI�0LQRU�(OHPHQWV�LQ�:DWHU�E\�(PLVVLRQ�6SHFWUR�

VFRS\�§�86*6�7:5,�%RRN����&KDSWHU�$���8�6��*HRORJLFDO

6XUYH\��'HQYHU��&2��

%ULWWRQ�DQG�*UHHVRQ�����

%ULWWRQ��/��-���DQG�*UHHVRQ��3��(���HG����������¦0HWKRGV�IRU

WKH�&ROOHFWLRQ�DQG�$QDO\VLV�RI�$TXDWLF�%LRORJLFDO�DQG

0LFURELRORJLFDO�6DPSOHV�§�86*6�7:5,�%RRN����&KDS�

WHU�$���8�6��*HRORJLFDO�6XUYH\��'HQYHU��&2��

)LVKPDQ�DQG�)ULHGPDQ�����

)LVKPDQ��0��-���DQG�)ULHGPDQ��/��&���HG����������¦0HWKRGV

IRU�'HWHUPLQDWLRQ�RI�,QRUJDQLF�6XEVWDQFHV�LQ�:DWHU�DQG

)OXYLDO�6HGLPHQWV�§�86*6�7:5,�%RRN����&KDSWHU�$��

8�6��*HRORJLFDO�6XUYH\��'HQYHU��&2��
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$VVXUDQFH�3UDFWLFHV�IRU�WKH�&KHPLFDO�DQG�%LRORJLFDO

$QDO\VHV�RI�:DWHU�DQG�)OXYLDO�6HGLPHQWV�§�86*6�7:5,

%RRN����&KDSWHU�$���8�6��*HRORJLFDO�6XUYH\��'HQYHU��&2��
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*X\��+��3����������¦/DERUDWRU\�7KHRU\�DQG�0HWKRGV�IRU

6HGLPHQW�$QDO\VLV�§�86*6�7:5,�%RRN����&KDSWHU�&��

8�6��*HRORJLFDO�6XUYH\��'HQYHU��&2��

3OXPE�����

3OXPE��5��+����������¦3URFHGXUHV�IRU�+DQGOLQJ�DQG

&KHPLFDO�$QDO\VLV�RI�6HGLPHQW�DQG�:DWHU�6DPSOHV�§

7HFKQLFDO�5HSRUW�(3$�&(�������8�6��(QYLURQPHQWDO

3URWHFWLRQ�$JHQF\�DQG�8�6��$UP\�&RUSV�RI�(QJLQHHUV�

8�6��$UP\�(QJLQHHU�:DWHUZD\V�([SHULPHQW�6WDWLRQ�

9LFNVEXUJ��06�

7KDWFKHU��-DQ]HU��DQG�(GZDUGV�����

7KDWFKHU��/��/���-DQ]HU��9��-���DQG�(GZDUGV��.��:���������

¦0HWKRGV�IRU�'HWHUPLQDWLRQ�RI�5DGLRDFWLYH�6XEVWDQFHV�LQ

:DWHU�DQG�)OXYLDO�6HGLPHQWV�§�86*6�7:5,�%RRN���

&KDSWHU�$���8�6��*HRORJLFDO�6XUYH\��'HQYHU��&2��

8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\������

8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\����������¦+DQGERRN

IRU�$QDO\WLFDO�4XDOLW\�&RQWURO�LQ�:DWHU�DQG�:DVWHZDWHU

/DERUDWRULHV�§�3XEOLFDWLRQ�(3$���������������(QYLURQ�

PHQWDO�0RQLWRULQJ�DQG�6XSSRUW�/DERUDWRU\��(QYLURQPHQWDO

5HVHDUFK�&HQWHU��&LQFLQQDWL��2+�

8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\������

8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\���������¦0HWKRG�IRU

&KHPLFDO�$QDO\VLV�RI�:DWHU�DQG�:DVWH�§�3XEOLFDWLRQ�(3$�

��������������(QYLURQPHQWDO�0RQLWRULQJ�DQG�6XSSRUW

/DERUDWRU\��(QYLURQPHQWDO�5HVHDUFK�&HQWHU��&LQFLQQDWL�

2+�

��3XEOLFDWLRQ�DYDLODEOH�IURP�8�6��*HRORJLFDO�6XUYH\��%UDQFK�RI
�

,QIRUPDWLRQ�6HUYLFHV��%R[��������)HGHUDO�&HQWHU��'HQYHU��&2�

������
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8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\� :HUVKDZ�HW�DO������

8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\���¦7HVW�0HWKRGV

IRU�(YDOXDWLQJ�6ROLG�:DVWHV�§�3XEOLFDWLRQ�1R��6:�����

�UG�HGLWLRQ���PRVW�UHFHQW�XSGDWH��2IILFH�RI�6ROLG

:DVWH�DQG�(PHUJHQF\�5HVSRQVH��:DVKLQJWRQ��'&

������

:HUVKDZ��5��/���)LVKPDQ��0��-���*UDEEH��5��5���DQG��/RZH�

/��(���HG����������¦0HWKRGV�IRU�WKH�'HWHUPLQDWLRQ�RI

2UJDQLF�6XEVWDQFHV�LQ�:DWHU�DQG�)OXYLDO�6HGLPHQWV�§

86*6�7:5,�%RRN����&KDSWHU�$���8�6��*HRORJLFDO�6XUYH\�

'HQYHU��&2��


